
Science 10 Unit A: 
Chemistry

Properties
of Matter





• matter is anything that has mass and takes 
up space

• is composed of atoms
• Therefore, to understand matter, we must 

examine the atom!

Matter



Early Models of the Atom:
John Dalton

• Dalton proposed that the 
atom was like a billiard ball; 
a tiny, indivisible sphere.

circa 1803



Five main points of Dalton's 
Billiard Ball Model:

1. Elements are made of tiny particles called 
atoms.

2. All atoms of an element are identical, atoms of 
different elements are different.

3. Atoms of one element can combine with atoms 
of other elements to form compounds.

4. Given compounds always has the same relative 
numbers of types of atoms.

5. Atoms cannot be created, divided into smaller 
particles, or destroyed in the chemical process.



Successes:
Dalton’s Theory explained three phenomenon 

very well:

1. Law of Conservation of Matter
• Atoms are not created or destroyed in a 

chemical reaction, just rearranged.

2. Law of Definite Composition
• A compound is composed of the same 

elements and in the same proportion by 
mass.

• (For example, a water molecule will 
always be made up of 8.0 grams of 
oxygen for every 1.0 grams of hydrogen.)



3. Law of Multiple Proportions
• Atoms combine in simple whole number ratios to 

form compounds. Different proportions will yield 
different compounds.

• Eg: CH4 = methane gas (farts)
• C8H16 = liquid octane



Failures:

• Atoms are not indivisible.



Enter: J.J. Thomson
• Best known for his 

charge to mass ratio 
experiment and 
building the first mass 
spectrometer

• He performed this 
experiment on 
whatever was coming 
out of the cathode ray 
tubes that were popular 
at the time



Cathode ray Tube (CRT)
• A CRT was produced 

by placing a battery 
(voltage) across a 
cathode (+ive) plate 
and anode (ive) plate in 
a vacuum.

• This mysterious beam 
could be deflected by 
magnets or electric 
fields.

CRT

http://micro.magnet.fsu.edu/electromag/java/crookestube/index.html




















Gold Foil Video

• "The large 
deflection of the 
alpha particle was 
like firing a cannon 
at a layer of tissue 
paper and having it 
bounce back.”

https://www.youtube.com/watch?v=kHaR2rsFNhg












• Emission Spectrum

https://www.youtube.com/watch?v=lJh2Ra1eygA








Enter: Quantum Physics

• In the first half of the rockingest century of 
all (the 20th century), an All Star Team of 
Mr. P's favourite Physicists came up with a 
more precise model of the atom.
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